Untreated or partially treated wastewater is widely used for irrigation in water scarce regions in several countries including India. While the nutrients contained in the wastewater is considered as beneficial to agriculture, the contaminants present in wastewater pose health risks directly to agricultural workers and indirectly to consumers of the waste water grown product. In the present work effects of municipal waste water irrigation on the accumulation of heavy metals Pb, Ni and Cd in vegetables was investigated by monitoring waste water irrigated agricultural fields of Satna area. It was found that the vegetables grown with waste water had higher concentrations of metals than those irrigated with tube well water with highest concentration of all the metals found in Spinach i.e. Pd, Cd and Ni to be 5.5, 4.0 and6.2 mg/Kg dry weight respectively.
INTRODUCTION
Increasing scarcity of fresh water resources is driving many countries in the arid and semi arid regions to use municipal waste water, for irrigation with waste water is said to have both beneficial and harmful effects as it contains substantial amounts of beneficial nutrients and toxic heavy metals ( Chen et al., 2005; Singh et al., 2004) . Reliability and nutrient richness are considered as two important attributes of waste water beneficial for agriculture. It is believed that nutrients present in waste water results in higher crop yields and thereby considerably reduces the need to apply artificial fertilizers. Reliability of wastewater supply is yet another factor which makes it a valuable resource as it contains large amounts of organic material and some inorganic elements essential for plant growth. But it also may contain non-essential heavy metals which when present in large amounts could be transferred to animal and human bodies through food chain (Gafoor et al., 1995; Nriagu, 1990) consequential increase in discharge of waste water from factories and mines,it is predicted that the chances of increase in heavy metal contamination levels of soil and their entry into the foodchain, is increasing and a cause for alarm. Besides the various studies and investigation s regarding the impact of urban and industrial waste water on soil and plant characteristics, more specific information is needed in relation to the absorption and transfer of heavy metals from the root region to various types of leafy and other vegetables, especially the levels of accumulation of heavy metals in different parts of the cultivated crops and plants, under similar conditions; and other related research is required for preserving population health safety. Considering the importance, this study has been conducted to investigate the inorganic pollutants particularly heavy metals in the most common edibles i.e. the vegetables, and determine their levels of concentration with reference to human health in the region of Satna. The heavy metals chosen for this study were Lead, Nickel and cadmium since they are most common pollutants of the environment. 23'East longitude. The economics of the district depends heavily on industries related to cement manufacture, flour and oilseed milling and agricultural products. The district comes under drought prone districts of the state within an average rainfall below 100cms. Due to shortage of water people are forced to drink polluted water and this non-availability of water is responsible for use of domestic and industrial waste water for irrigation of fields.
MATERIALS AND METHOD
The vegetables collected for investigation were fruity vegetables-Tomato (Lycopersicum 
RESULTS
Samples of industrial effluent mixed water varied greatly in heavy metal concentrations. Results in Table I shows that almost all the vegetables examined here were found to contain Lead. Among fruity vegetables Lady's finger had the highest conc. The maximum permissible levels of Cd in food as per IS is 1.5 mg/Kg dry weight. The highest concentration of Cd found in fruity vegetables was in Capsicum to be 2.2 mg/Kg dry weight of S IV. Among roots highest concentration was in carrot 2.8 mg/Kg dry weight of S IV. Among all the vegetables, the highest was in Spinach 4.0 mg/Kg dry weight of S III. The least of Cd was found in Brinjal to be 0.1 mg/Kg dry weight of S II. Range of Cd in various vegetables is given in Table IV .
The allowable concentrations of Ni in food is 1-5 mg/Kg dry weight as per BIS. Data in Table III shows that most of the samples had Ni concentration below the permissible limits.The highest among fruity vegetables was found in brinjal to be 4.2 mg/Kg dry weight in SV. Among rooty vegetables highest was found in Carrot to be 5.7 mg/Kg dry weight, in SV. Leafy vegetables showed maximum concentration in Spinach as 6.2 and 6.2 mg/Kg dry weight in SI and SV.
However, tube well water samples were almost similar in nature with metal concentrations under permissible limits.
It was observed that the concentration of all the three metals detected was in the order Leaf> root > fruit.
DISCUSSION
The result of the study shows that most of the vegetables are contaminated with heavy metals. Heavy metal depositions are associated with a wide range of sources such as small scale industries (including battery production, metal products, metal smelting and cable coating industries); brick kilns, vehicular emissions, resuspended road dust and diesel generator sets. These can all be important contributors to the contamination found in vegetables. In general coal combustion is an important source as Indian coal is of relatively poor quality and has high heavy metal contents.
Additional potential sources of heavy metals in field locations in urban and peri-urban areas include irrigation water contaminated by sewage and industrial effluent leading to contaminated soils and vegetables , other sources can include unsafe or excess application of (sometimes banned) pesticides, fungicides and fertilizers such as sewage sludge(Krishna Murti 1989).
In the present work the higher contents of heavy metals were found in vegetables irrigated with waste water which may be attributed to the fact that waste water was composed of various types of domestic and industrial effluents, which contained a variety of chemical compounds. Trace elements are absorbed by plants from soils as well as partly from water and air. Some of these elements are essential for their normal growth while others are toxic and hence have ill effects on their growth while it has recently being established that Ni is essential to higher plants.
Cadmium
The maximum permissible levels of Cd in drinking water, soil and food as per IS are 0.01mg/ Kg, 3.6mg/Kg and 1.5 mg/Kg respectively. H.Lokeshwari et al., found Cd in samples of water and water hyacinth much below the permissible limits. Cd is considered as a potential toxin that is principally dispersed in natural and agricultural environments through anthropogenic sources. Untreated municipal sewage, often a potential source of Cd is generally used to irrigate urban agricultural soils in many developing countries. M. Qadir et al.,(2000) 
CONCLUSION
In conclusion, this study has revealed that various metals studied are higher than the permissible limits. Table V shows that 60% samples had Pb concentration higher than the permissible limits.30% samples had Cd higher than the recommended value while Ni is less problematic in the area with only 5% samples having concentrations higher than the recommended values of BIS. These findings are indicative of industrial pollution. Although the essential elements are beneficial to man and plants, when found in excessive amounts well above the levels normally found in food, can prove detrimental to health. This is more so when they exist in commonly consumed food crops, particularly the green vegetables which are generously consumed by all households especially during the season of abundance. Leafy vegetables have been shown to accumulate relatively high concentrations of heavy metals in compare to fruit vegetables. Although there is a general tolerable level of metals in vegetables from Satna at the moment, there are exceptional cases of metal build up such as Cadmium and Lead in feature. The daily intake of these metals at present is much less than concentrations that affect health, the situation could however change in the future depending on the dietary pattern of the community and the volume of contaminants added to the ecosystems.
In view of these findings, there is need to monitor more closely the environment under review and put in place appropriate checks and balances to preserve the health of communities within the vicinity of the industrial areas, particularly as the effects of heavy metals are bioaccumulative and pose great dangers to the health of humans, animals and plants.. Moreover excessive use of this water is not only toxic for crops but also for soil health.
On the basis of these results following recommendation are made for future sustainability of agriculture resources:
Treatment of industrial water at point source is the best remedy for consumers. Industrialists should take this responsibility. Irrigation of drainage water should be followed by heavy irrigation to canal or groundwater of good quality. Government should ensure the canal water supplies for the farmers using this polluted water. And the industrialists play a key role in this participatory approach. Leafy vegetables should not be sown at this area
